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(57)Abstract 

PROBLEM TO BE SOLVED: To suppress an offset generated by the 
translation of an objective lens and the inclination of an information 
recording medium and to keep the amplitude of a tracking error 
signal at maximum even when a track interval of the medium is 
changed by providing a phase adding means for giving a phase 
difference of 180° to a half surface of one light beam. 
SOLUTION: Two light beams including one light beam to which a 
phase difference of 180° is given to nearly a half surface by a 
phase adding means 37 are converged/projected on an information 
recording medium 5 through an objective lens 4. The convergent 
spots are arranged on the information recording medium 5 so that 
the interval between the convergent spots 22, 38 formed by two 
light beams in the direction orthogonal to a track 8 on the 
information recording medium 5 becomes almost integer multiple of 
the track interval. The tracking error signal is obtained from the 
difference output of a pair of bisected photodetectors 25, 28 
receiving light beams from the information recording medium 5, 
respectively. 
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tW*«l3 2*<Dftfcr-A3:iJ«SUVX«;fl-L'tfa 

-A**H*H-#©2#3«;>fcife»{B-eS3fcu —at© 

-#©X-tr-A©«Mi£fflt{-fcl 8 0 «©{!*«:£*•&■** 
ttffittAf *Jk * t: t> C , tf-ACA-jT 

Kia*-r**i^<t>raH54*v 5* *r=iRB©i«ssc<ii4:fr* 

ttto 

A&^n-rn3«<D2»SJ3i&«|tt8t?S3tts 3<B©2 
*D »OiStt)**«6h5v*v ss'gEl^ 9 * 
3te^* K«»1>?y*2'4'WJMftlUttlEtC*ViT. 2*© 

ln*JRt:L-C 4Wte0MflMttott*(4t«i* -#©■» 
4tSC»«a*ite««tt«Jtofflffli:J(51 8 0fiJ*fc$Fl 

£0001] 

U *7t'/H5SltWS<. 2 613, «m® 

[00023 

[S£:fe©t£«!l H8W4*a s i*4- 1 4 J 2 9ftflU A 
V, "G. Bouvhuis et al.. Prinolplcaof Optical Dis 
e System. Adan Hilser. pp. 72—73 0985)" Ca2*?2 

nfc 7 y u * y m fc win «. *£*© S5»*> 
sa^-ji/yx^fc!), 311=3 yy— * U>X2*» 

«c 6 *» <i» o&m tr- a ff tr- a c r 6 xr* i> > x-c 
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^frt-e**o o»KJWe-A*iiiifc©2*>sitttfc*j&i 

0 hCai!«!5tA-*SC:itt*)iitr*mi'>X-Cfe5 <> 1 0 
«2»ffl#6««J»-Cfe»), 2^>©§)fcBfl K 12A»c, 
tf/SSft-Cl^,, 1 0 0 t* 2 ^ftDtt^aias 1 o -fc©#* 
jHv h-C&*. *36itf 1 1, 1 2*»&©ai/f©i£j&*2fil!l 

[oo 0 31 tfciz, Hec^LTt^eph^v^^^ 

0 h«Xx4ty h 1 OOtt08fc:^l,fc.t-5£PW#*:L 
T*J9, gJtKl 1 fc 1 2 ©##*<£ nfcJLT^FJlztt 
It* **G:2#9i;&Rft«l 0«£Hsntl>«. TOSki 

V 7# h 9 y # 8©*i * 3 KAA,* 

gtt « l < fr* *»„ me**:* !«»h7i6«»>? 

h 7 4H ? »^ 8 OKAfi O^Cf h « 

1 2*<fitt*Jtito2S«jEtiL<lifi»i<c4. S£^"C» 

[00043 H8C*LfcJ:^C, »%1/>X4*<^I81 
J<? T/7iaHfcttBf3«3fiLfc#^ 2»t"JSe«»l»l 0_h 

©x-^*"y b i o o 4>.««ce^3ixfcfit»K:a£36-r«- 

Xi>. I 1 i: 1 2«Dg*-r**fiA^t.< ttfe*t 

(0 0 0 53 1S«ffi««SE^S)&<y»t4lC^fc« 
H«£ 2 #tt%tt*D» I 0±©3t^*'-y ^ 1 0 

4l? [00063 c^poiaA**?*-*- u-c, 4*^V 

4-342 1 2 VftMett, 2 ^©*3t^# 

:n%2-3©*3fcx#> K©-^n-« t n©KJBtf'-A'&2 

ffl©2^«IJ l fe«E*a#T-fiifcUv 2flS<0 2^>tW*«*Di»<?J 

fife, *f?ftt> *jJ:ta rajaj&ir.-^vs-eys-<*. 
[0 0 0 71 B9UL4t&^4-3 4 2 1 2 ^UglZaStt 
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&&&&& i 2 t*<&) 0 is, iei*> ajfetsiex 
^ 1 7 a- & tr- a &¥?t tr- a (iffiftr s a v ^ - 

?l/>Xt*i, 2 01*, 3'jy-?l'VX18K>n 
iffifi^l <D¥fr fcr-/s*9 02fc«|qJ£-l£T. stfteu^x 
4ci^*«*3«a tr-A^y «/ *t»£>*>, 2i&, 

2 2&&u2 3ttmmi&mfc&v>m%i&i& 

tf-Aa>e>e>3&3fc.*#y M«2 2"C, co^fctr- 
Aft» t, eO*#* * s» K A* 2 3 "Cife 
1 0 0 0 8 J W«gQ«#:-# S -e£t« 4 HA; 2 r>oy%.\Z— 
AttW&UVX4C* vWtfWrkf-AK^fesn, * 
~A*-/'J v # 2 0, 2U»i9U ^^^a^y^tf 
-/»^r'J??2 4i:A»t5, dco^-f y ^ 

— AX?') v 9 2 40, JES/ll CMfct-Atta&S 
•S, fcfeft/12 oXfcr-AttRjfctS^-S. 2 5i3*tf2 8 
»2#«l$tetft*l»'-C*>'3, th-fh2-oo)S)t(ii2 6. 
2 7, fc*tf, 2 9, 3 0*&«jfc3nTV»S. f£o 
-C, ©^fcT-A©***** b 2 2**€><D£lt 

fcf-Att, y--f*"-f y^kT-AXVMyy 24fcSIj§ 
U 2^*U*«»I«2 5CX«t5. fcfc, iftlU2 <D 
3ttr-A©*3tX4«y h 2 3*&©K*te-AJ*, *W 

^u^y ! 7vf-A^yyyi?2 4-cKttan, 2^*1^ 

CO OO 93 HI Ot*tim&«EI6j;-e<Z>fc$teX#y h 
2 2, 2 3C3fiHittgSff.il, ^H&CJWSi- *2a-*l3fcfc 
$H»25, 2 8±t?6t>^**9' hfcJ:*/!- yy + V^gl 

y*©lBjra*Pi:Tnw:, 2oo*f^*f h22k2 

fcfeS-fcyfcttjesn-CV^. Sfc, 3 1t32B, * 
J£x4ty h22, 2 3-WenKS*Jfc-4-S 2*HM*e**l 
»h<D^^9hf*4. t>fco<D2#>S«fctt»»2B 

wz-wkumi e, 2 7**k©ui:&A i i£Hii8fBaf3 3 
*i*3 6cwsa2n*. iaj«K, t,-5— ?<t>2#mym 

8 05 2-3roS3fcM2 9, 3 0 &<Dm#»*;8l»ltt 
e»3 5CA*SH, 36ffi^TR24^5.n*. TEZtt 
fiJ»*«GT?«>4 «f««»*«»3 5 fcSft b^CJSS&'fiteSft 

tfcGflSUfcTES^Jfe^&n, V 9 v * V ^SR^3* 
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* # y h 0 1 , 3 2 *« ytfftK^Srr * 

«#iB2e. 2 9-eS3fe#n**fl:*«s*Dir2 
7, 3 o-eg^tsnaiJeAKtfc^-cjeiDf si 

l«Hi -.««<R^SLfc.fc^teTElRLrrE2fctt:E© 
hs&«*C«- fcC**. mytXiKf Y*fib?-y 

JO ^S^r^ftrfccji-jT^-r* b 9v?W«Si&#& 

reratoJiiessjEttKStffc?-***, h 2 2k 2 

3 fc <0 y /jftOKfll^ t» * "5 if h v y * |8J|S5|©^>KSI 
a!3n■CV^«(?)-C, B I 1 K^T*-5K2fett5»TEli: 
TE2<9W.ffllit.*7 4fiS»fflir^* D SStX, RrSEfllf9 

fK^TE2<J!>*7'fes' httir#L<fc*J;-5tc38:£m 
rf, 01 1 CtfTT * -9 K F 9 * * > ^IS*f.^-l5-T BS* 1 

^ 1 0 0 1 1 1 

SSi: % S. b 5 y * miff^ P c*t 

hy y #'R^1(W*«p/2ie^a>7 i, ^ X^i:»lXIJ. by 

tt, d£0>,*7?<!J»-9y*>^W^^©lRtHA < , 2-3 
«5*>tx*ry h ©MRS** h y y ^S3RS©^cp*»:^t:' 
*$«^»rajt, hy y^HWI©a6R#-e»4*C^* J: 

10 0 1 2 3 w©aWW-bSB©*-5<ch4^ J S:*«fc^* 

JB*««»«K#««*l=J:-»Tft*-f **?*y fc 

too i 33 4€.c, **4fe> u ^3r<oaeitt 

l£ c * * i: t i> »*S««f*tio h 7 y ^ HH8*«jt<t: 

Efciew-r*^©^**. 

£0 COO I 41 
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m& b ? v * fHJBgc!)i«»3Scf&£. ft ft J: -5 KffTiaStffc^iK 

* «, o>it t> - a sfe-^n^H— no 2 ^sijfetfcfciwtrs.*; 

J: ? fc bfc 1 COT 1 **. 
tOO 1 53 4fc, Sfcfti£*&tfJW1-ftl*<?>#tf--A 

«S 1 8 0£&/j:ft|5J#r'H^f-*:B&tt, ZHb 3^:«)3ttr- 
<Z>ffi?SiB#IKG#±fc 3<I«t>lfeftiX>Ky >« fc^tfU MJB 
isffifcffttflSlOlHJIijW b 5 y *RijPae!>llS£*Cf&fcfcft 

«t -3 &«£*x;x * « b *ars««£ft««: b£EH 20 

25»Slftfc*n»T-**L, 3««>2^*lJ>£^»]»6DSSai 
Ji *> €. h 9 v * v ^SJfefi ^ % f» ft J: -5 C U fc CD -c* 
ft. 

tO 0 1 63 

y KWM? y^V^SHiRtiilfettCfcV^Ttt* —2* CD 2 

» hflJl^^lS!*^* ft, 
[00l7jifc, 3i@<D2«-t5U>£;«*UJ»C53£m^U:*i 

it& 9 -hr« 2 ^iw?ttfe»«i©^ftj^ t mm-Tstt ft fc 

», 3®C02»W*««I«t03feU13JS:iJil«»LX»e»h 

a (x, y) — t (x. y) • exp 
fc*-^^fc*«-e#«„ c;t, r <x, y) ««t«3teie 
W Cx. y) tt«fcBrJ&i£ KIT 
-ei*. sttM%1Bf¥c:i--6fctf)C, r (x. y) =1, w 
<x. y) -0. eat,, istoism^ifi -jex, * 

Ad <x' . y" ) =XR n • exp 

* a 

*rns\ qttiEankUfch^y^wwT?**. so 



-sy KCO b 9 y *v^H«6m«<B6£)«f^*^Tr^ia 

&k#v»x\ #94~e, 8, 14-22, 2 

4 — 3 0, 3 3-~3 6ti, Bl8„ O K^-r«65K«tt'hfi!>t, 

^B5tcB» 1 8 0 fcftffltt/lU*^ 3 8 
ttH Jt« 1 7 * & Oft fcf - A \z J: o X »«!B»«£tt 5 <D 

1 0 0 1 0 3 B 2 Jilsa 1 KfcWft &«ttin^»©— 

* * 5 «<b-T * flJMF-C.hT C »»t ^n, Jb^PJgp i: TT- 

SfcVKci. I 8 O&CT-Slite. (n-J> 

d**a?6i!ai 7©J£M^2<0*»t«:*±^K:, d«r31: 
ikrnis^v^ *0^**, n= 1 . 5, A 2=0. 78j/ 
m XI*, dfi 0, 7 8«mi:)St«. 
tO 0 2 01 H3I±^<D5IW©SJS©^1SS1 C*5\,>-C, 

k, •tn&fc*Me:i-*2^aiJte«iai8S2S, 2 8±-e<p 
^fc^j«y hfcJ;Vh ?y + v^K^i&^^ai^S-frelaJ 

^2 S — 3 8lt|8j8, 9K8*-rt»£3R^Wfc©i:|s3C7:& 
h7y^>^^^%^S-tir*lsl»i3Rt.l«l 0 

©?ajR^i:^<isit;-cft« 0 jE^&asi 7^€.<d 

*tf-ACte\-«-C^r«D«8^i!lift»S 1 8 0fficr><fcfflas&4»i 
dtf VX'&2>A£, b 38fciR*^#-^ V 2 

^AStTibs. W3Tm:rcz>2-r><Dfc2exjj?y bouap^** 
10 0 2 11 1^ C , 3 <J)0?«6<D^S8 1 cpflMFK-s V^T © 

S!wciB8<iy» -> * ^i4:--e© i> 9 y * v rmMmv 

(x. y) -HttlSKa <x. y) >i> 

{2 jr i • W <x. y) } (1) 
^, 5, y* < ^ 9 *>• & * 

(x' . y* ) tt, 

{- 2 k 1 • n vo /q} 

(-x* . -y' +n/q) (2> 

-5««EA (B!4#ia) -ewiSEI*3te»#|g»a^'«»*Adi 
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Adj =Ro+Bi -exp {-2x \ *vo/q> 



(3) 



C.»:?>-*<r*2 1* (n = -l) VPHilTt&ttfzRkm 

Ad-i = Ro +K-i • exp <2 a 

j&tfifcvr*-*, Ri , R-i*WT©.t-5tr»*ift: 

Rl — a i ■ exp (i (J| ) Ro 
B_] = a-i • e x P ( i <i~\) Ro 

en*** (2) » (3) ICftAU SS*»T*i:. 

Ad i — Ro C 1 I «i • CXP li 
Ad-i = Rft Cl +a-i • exp {i 

to 02 3] mmA, 



(<£ 1 - 2 w 

(<*-!+ 2 7T 



vo /q) } 
v Q /q) > 



(4) 

(6) 
(6) 

(7) 
(8) 



(7) , (S) *fl*T*Utt*&IX, *n**u±> 



I Adi l z ^|Ro l 2 C(l + «i 2 )+2ori - cos (tf i ~2 r * vo 
/q) D (9) 

I Ad-i I 2 — I Ro I 2 C < 1 +tf-i 2 ) +2«-r cos (tf i+2 ff • v 0 
/q) 1 (10) 

•?H««?A*-&tfy" >0<Z>*W*fS*«B«-try' <0 4 J tii- i eK I d i , I d-itfnB, 

Idi «Ki • lAdi I 2 +I 0 /2 (ID 
I d-i=K-| » I Ad-i I 2 + 1 o /2 (12) 



Sttldi £ I d-i<Z>i£fcLT-$-*£n5. V>*, 2-3 

Tli-Kj I Ro I 2 * *1 ar i s i n0] 

t0 0 2 43 dCDSgife©^ 1 C*SIAT$H&6V 

JieiJtBJtc I 8 0*CD«t«A«-^At>iafctf-AlZj:5^ , s' 

a iav (x. y) =rj nv (x. y) • exp 



mm'M^&a^-nh * «> & , 

Ki =K-i» « l — a-i, t&i 
tfil&ir.+ & ©-e, cn*b!gr^ (1 1) , (12) iTftA 

S in (2)fvo/<l) (13) 

xM&wi±T?<DmmXi&$iimmi>4iika ia v (x. y ) 

i:t5k, ainv (x, y) tt> 



{2 ir i • W {nv (x, y) } 
(14) 



lov Cx. y) =lk*J<*<x Wjnv <x. y> Kov^C «>» 

Wj n » (x. y) =0. 25 (fcfc'U y>0©i:g) . 
Wi„ v (x. y) =-0. 25 IfcCL y<0eD£t) (15) 

©*#*JS..hT?<0«5t?ig«8#*iAdi,,v (x* , y' ) 

Ad iav (x* . y' ) =SR B -exp i—Zni - nvo/q) 

• a (-x' . -y' + n/q) (16) 
T?^***.*. ->1SttA CWJEttifefclRaRtl^fcAdi i nv 

to 02 53 V>4 % 0ft<O&tH%:k.TKiv* 4 **a>«»Mi Mu 
KJ:?>1JK (n=*l) «3lsl*f**»fcJSi«?fe-6«fi«:»J^ 

Ad i inv =R 0 * a C-x" . -y' ) + Ri ■ exp {-2n i • vo/q} 

• ainv C-x* , y' + l/q) (17) 
tf/ffSsf*. 2&««U*A»iy' >0"C*%69-c, .b:fc+ ©auv . -yy' ) », 

&i„ v (-x* . -y' ) = e x p {2 »r i ■ Winv (-x" . -y* ) } 
= e x p <2 jt i • (-0. 25) } 
= exp (- i • ff/2) (18) 
fcfeO. *fc, iitto^f x^-c»i l/q**l«r&T 50 *«:t«»6, (-y* + l/q) ttfefciEi: 
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9 10 
•C, fgJSAT»«» Jnv C-x' . -y' + l/q) I*. 

a inv (-x* . y' + l/q) 

= axp (Zn i • Wjnv ( x'.-y'+l/q)} 
-exp {2ti I -0. 25} 

= exP { i - tt/2} (1 9) 

fctSS, (1 8) . (1 9) &m\T, St (1. 7) tt. 

Adi inv =Ro - exp (- i • jt/2) 

-t-Rl - exp {— 2 jt 1 • vo /q) - exp { i - jt/2} 
«c x p (-1 • it/2) • CBo-Ri - exp (-2 n \ • vo /q} 3 

(20) 

KJ:Ov<txli)t ( n = -i) ©[ujjf&«ttfcKflt* 

Ad-t inv^Ko ■ a (— x* , — y* ) +R-| -exp (2 jt I • vo/ql 
•81,, (-x* , -y' -1/q) (2 1) 

jlW««Btty' <0-e«>-5«>-e N JiA^amv (- x" . -y' ) 14, 

ainv C-x' . -y* ) -cxp K2 it 1 • W j nv (-x' . -y' ) } 
= ex P {2ffl ■ (0, 25) ) 
-exp ( i • rf/2) (2 2) 

*fc, afC!)*?^ ^Tfcl/qaUlifrfc-C 20 T, ««AT6Da iftV (~x* . -y' -1/q) », 
fc«c:2:*&« (-y' - 1/q) ttSIJAfcfe*© 

ainv C— x' . — y* -l/q) 

= e xp { 2 »r I • W i„ v ( -x' . -y* - l/q) ) 
-"exp {2irl • — 0. 25} 

-exp {- i • ff/2> (23) 
fc-CS*. ^^>t:» * (22) , (2 3) *#v>-C, »S (2 1) tt, 

Ad-| inv^RO' cxp (I • tt/2) 

l R-i - exp {2 « \ • vo /«) - cxp {— • • »r/2) 
= e xp ( i • jt/2) - CRo-R-i - exp {2jM • v«/q} ] 

(24) 

fcfe?,,, (2 4) CftAU l*^**:, 

fO027j*t-» ^ (5) . (6) (23) > 

A d I Inv— exp ( - i * ff/2) 

• Ro C 1 - at • e x p { i (ci» i- 2 n ■ vo/a) ) 3 (25) 
Ad-i inv™ cxp (1 « jr/2) 

• Ro C I - • exp { i (<6-| + 2 ■ vo/q) } 3 (2 6) 

««ea, B-tH^h.-c©jt5affi»*fii5; (2 6) » (2 6) siiuitTnwra&n, ^n^ntt, 

I Ad i mv I Z - s I Ro I 2 C (1 '-«1 2 ) -2«i • co 8 (0i-2* • vo/ 
q) 3 (27) 
I Ad-i mv I 2 - I Rol 2 C (1 +a-\ z ) 

-2«-l' cos (^-i+2ff«vo/a)3 (2 8) 

2-o<7>S*iffi*'Oe!>m^'&^H-eial «li inv . I d-i i av nrtl\S. 

I di Jntf -Kl • I Ad\ inv I z + I o/2 (2 9) 

I d | inv=K-l • I Ad-| i„ v I Z + \*/2 (3 0) 

tfAttT*. *bt\ V 7 v^yffo&m^TR i W ttldi invfcld-i lnv^^ LTNM*C. 

TEjnv— Kl I Rol Z - 4«iS 1 1101 

. t— e In (2 it > vo /a) J (3 1) 

V>, *tt*3*>. Y<9v i?rKC«-f4diL«aA<TEifl V t: [0028] KJfiOJ^® 1 T?»e.n* K 7 -y *V 



(7) 
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ft. 



a«w^v>a^fe^&#&HaiiLti^TBi 

TE1 = AI -sin ((2» - vo 

y Hft»-C-&9, Mifcfc]#2 5±<0%xtiv h 3 1 tfy 
<DiE*f6Hr»lBr * w i: K J: o r ife±T* t <OT2>©. 
A! «h9yy-«»r/fc#-«>ig«-e&*. 3Ct*8S 

TE2=-A?-sin (2ff«vo/q) ♦ B2-u (3 3) 

ts-ss. rrf, B2 • uituAt/jNSi^cuirifcOT 10 [0029] a*:, flrafeirjc-sc tez ©h'?* 



/q) » Bl • U (3 2> 

V S/a^';V'«feX-OllaiA'C«)«TK2 Bi (3 1) 



1-**7fey hfit^-Cfeb. 3fc&*0»2 8±<?>*fe;*tfy 
1- 3 2 ** y OW.MfaK&to't S :tCJ:o t^f* i 
0>T?£>* (cm*, W*fl'>^©afcififiJca?:JJ?y b 3 

TES^TEl - (B1/B2) • TE2 
=AI • s i n (2 ?* • vo / q) 

+ (BI/B2) A2 
= (A1+ (B1/B2) A2) • 

•fey hjssa-tfBfcij-eescfctfTsanfc. 

too 303 fU«ic, ■x?<o&%\z*th'rH>!rt$i 
**<D1*1W6»^*k<0-C', h9y*V^SU!£fiitfTKS* 

|HMUK>fc<»fc. >»U P42©J:-5H > 2o©M? 

*«||«l=*lV*-C K 9 y * V^&&£9<©iK«*M3;lgf*i: 

**5ifci**«ffti:*c*p c:n&, >« 9 y y-iajiw*»ir<3£ 

2«-.>«!>*Jfc*7Ky Mif9y y-fcSfLTV 

COO 3 1] 5&8fc«!>«*B83. !S15 »d O^5W<?>56ifec0^ 
BS 2 X'* <S» I- 9 y *• > ^SS^«m«Sa©«^ «r 
BJ-C*4, HC*V>T, ?f *M , 2, 4, 5, 6, 8. 
9, 14, 151*1818, 9 fcSPLfcft 4><0i:l^ 40 

U-C«»*. 3 9l*»JfciWi**fco»*6e-A«:3*<0fttf 
-z>iz#au-r -at -*<o<5*, 2 
^kcuii 8ojsoDffiimife«r4-A*(ii<aftto*ia:fct-c 

JSaS-a-ilf-A^^y y **, 4 1, 42, 4 3»M 
U] (xi) -h (xi) (fe**L. 



*r^tfP<affl«TEi ttt^ri8 0fifhT:*»), - 

A2 a«h9yy-ftWrJ*#<3ftf«-e&* (««CA2 litf>8t 
AlfcW?) . S£o"C, Tra*iJ&«4IS8«MWG«:Bl 



sin <2 n • v o /a) 
sin (2 ■ vo /d) (3 4) 
SC«[S6Ji-eet>3o©ft3fe>t>lfy h-efeio 3-3©*3fc 
X^vMK 4 2, 4 3*»e>«5S«tf-Attt>fc-3£r> 
/<y»-fC»Wi0&hfc3-5O2 »SIM*D» 2 5 , 2 

^iLT^ArCftlA 6nfc2#aj5ktft4H«T;fcO, 4 6, 
4 7a<2tf-»Jft#t*B8f4 5CD2r3flDS3fetf-C^a. * 

SiJ*Mfc*D»2 5, 2 8, 4 BiCtt-^tt^enA^JKy h 
4 8, 4 9. 5 0M^«. 5 1 14 2 3-*43ktfc$n« 
4 6©&:&;Mftt&3n*i6»JJi}<S», 5 2, 5 3»^n 

[00323 wei*c:©»iflc!>3SiiB0>?e?J8i2u::f3V^, 

■&<, — jfe<l<j!::t*>fc«£:tf9x©*^fea$*m£ 

&&. MftOftV^v K-Ctt, m#Hfc7-0jMMIi 1 Qif 
6 10 0 tftnCaJfcSn*. S,TW?.4t«:J.^C, -b^ 
'/><©lil«l«5&o>fft«»'.T^C!)H«i<»jft<t>tt<a*« 18 0 

c^^t, 0*?*ttfci^, ai/, — i»c©3fcfcr-ACD 

h^t&t K-lWWffcl 8 0«©ttffli6t«r»il-*Cta5!)>t 

■&«r^ftfc, El*ftt^ia«0!>3t<!>»*i»^Ui (xi> 
«, 



Ui (xi) -h (xi-Xo) 



y ! > o : , 
(OIL, yi <0 : X© -A^2) 

(35) 

50 Kl. 79 7 7Wl51#f^* ! Sr«V^TJ;^®<0lnlJT 



(8) 



#W¥9-8 1 9 42 



13 



U 



^64:'i*ir-e<!)ia*f^ow«**i&«.. s*\ yi >o© 

U2i (xg) = k J" h (x i) • e x p 



Ig*Tfcft. }fcc, yi <O0>mmfrZ<nm#rK<Z>&3i 
ugb (X2> = kj"h (xi-Xo) 



(i • 2 trxixzyxD dxi 

(36) 



exp (i • 2 a xix2/^ L) clxi 

(37) 



£fc3„ - xi-Xo-»s. £351*1*, 

u 2 b (x2> ~k X h (s) - exp { I • 2 jtx 2 (a+Xo) /ilL) ds 
= k • cxp (i - 2 JTX2Xo/^ L) 

• Sh (s) - exp { i ■ 2ffxia/J L) ds 
= exp (i • 2ffX2Xo/>lI') ' i»2a (xg> 
= exp (1 ■ f X|A/JL) «U24(X2> (38) 

tfcfBlix 2 ffifS-e, + L- (J/A) Htb&<»X\ ±3fc 

u 2 b (±1- • O /A) ) =e xp (± i ir) • u 2a <±L • Q/A) > 

(36) 



#fS&H*. ifcir, lJ#tEH?f»<o.;h^liIkT^lir«!>MC 
li+18 OKtotUMmt* - 1 2fel=l*f3fe0i^-aii;Tr- 

ft. 

tO 0 3 43 ta7»d«>»HO^JIS©^aS2K:*V>T, 
i»3BftB6 bT?0>nr>ct>*«:3t^«!/ h 4 I, 4 2, 4 
SflDftStWtfii, *H&C#JKTft2#W#|ft*I»2 
5, 28, 4 5 it-e^^-^^y hijjctf 9 y^f-V^gS 

J: 5 K 4 3 4? I J!k[5l*T3teH«k-55fej«: 

tfftiS]&*«H3e^Lfc!&!8c&}f*f8l©^©K:, 2$) 
SU*««1S4 5*-&om^©S«:l;**»r4»*»5 1 , 

$Jft*Mg«5 3$rtti;*., S&C {33 +w*J#G©^ 
f!fflMI« W 3 6 cpftfc 0CmG2 (0 4Kf>m*M* 5 
2 fclEKLfc *£ffi?7TRI , G2 #Sttfc 

^JIJ»TE2 , G3 l&SJXfclSilJTJTiia »SH»H9«*J 

TBI = Al • s I n ((2a- 

<D1E13& CSsffljT * £ k K «k ■» X ffctf.* ft i> <?>X'it> ft, 

Tt£3 = -A3* a i n (2 ir • 

b 4 2 «p y *!SjO!>JE«t<t UfcP3P»-C<6 ft* 
10 0 3 63 Sfc, B2 • u»uA«/>4v>«rizuirtt:«>l 
m7*» hA**r?&9, :Jfe&$n*i2 8 hO)t^*» 
h 4 9*<y<?>lE*i«iiK:4*l)-fft2:fctz A-yXafk-fZii 
<BTJ*>ft. TE2 Oh9v^««f^<l>fi«a»*TE2 £: 
TE3 A3- sin (2 a ' 



>^mTESi4«»e.ha. «$Rsaei5iajiT<!D3 

20 «DBftR3^«>»J6^^y h"C*0, 4 2, 4 3tt2oCD*S 
Wtt-*^*** K4»fe«563nftX/-Ky VT*ft. 

4 2, 4 3<DSt>m&T&2mv&XX 
*vl-«)y*|4| (h^yjftfiSJ^ft^) <5)«1{W««« 

W7"Cttl»i*-rft*)fex^y h65MPB»i^T?S>4*<, h 

£ O 0 3 5 ] tfCH, 5S«i«0J#ffl2 C*3V>X 

fcacf-fciaTtJittiS^ft. M£#sfeB!*T?i£ 

.^y*i£*»*,ra<s»nftJliii:&TEi », * (13) 

l5JC-C*»fto 

vo /*!) * Bl • u (4 0) 

T, -f-HSiC 1 8 0«SC9&ffi^#A€.Hfcfcf-^K J:*^ 

4/7 *^^are©M£HA-c;&ftTB2 (3 D * 

(v 0 +c) /q) ♦ B2- u (4 1) 

tt^Tl 80 x (1 + o/q) srnxijo, -AZ ri< 

h^y^mrrj^^ojgeTSfeft («»A2 tt«aAit 
5* ?>n^ • <£ 4 r y a -rA-af-ecoigm^ -e*> 

ftTE3t* (3 1) 



(vo ~e) /q) 



B3 



(4 2) 



(9) 
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fcS-a-a. B3 - ut*ujp*8v*ttcu£lfcfli 

h 5 0 y (DJEtfft * £ i: «r i ^ T * t 

ct>-C*«. TE3 epb9v^fc*r,tt#«S><&««TEl £ 
It^TlSOx (1 • e/q) «TltT*30, -A3 4« 

TE' =-C-cos (2ne/q) 



COOS 7] J&t&C, ^5PJ^«te«*6 1 OW»Ol * 

TES=GI • TE1--TE* 

-*Gl • A I • sin <2 n • vo/q) 

+ C*cos (27re/q) • 
- {Cl-Al + C- ces (2ie/q) 1 



b^v/^ffiBrj&a-oisra-efc* (auras w^scai t 

«SG2. G3 Sr&fcU//TE2 CG2 h 9 y <7«Wf 
J*#tPiB«i:» TE3 *9G3 flS«> h 9 y * , (aWi.hfc#eDjI 

3 I n (2 r v 0 /q) + D - u 

(4 3) 



20 



sin {2 rr vo/q) 
■sin (2 ffvo/q) 
(4 4) 

8 0S*>6» 180- o/arffi («7f7>) mfc^-fr 



(A/2) • (1+5/jt) 
6) CfW*. 



kite*. .k^-C, ecofiSK^*^^^ i??*^ 
e©*iS-SC^#tr«^&*!, e/qOiBA<S«<0 

Xo^-A/2 + AdZ (2x) - 
kBV>fc*»^K«^ , *-5«p-e, (4 6) Srsfc (3 

U2b (x2) = exp { i * 2 it x 2 (A/2) 

• <i / (J L-) 1 • U2« (x2> 

= e x p ( i • >r xsA/ (.* L) ) • e x p ( i * xg*A/ (jt ^ L) ) 

• ug a (x2) (4 6) 

fcf*k »cc, _fc.5S:frx2=±L • (/i /a) *rf*A-rn $0 «„ 

U2b (±1. ■ («t/A) ) =exp (±i it) • exp (± i it «/x) 

uga (±L • U/A) ) 

= exp (± I ff (1 + <3/;r) ) 
A (4 7) »* HfcGHfHfefcjtfLTI* U + $) 
•^rxottfciia*, -l UTtt- (* + 

[0 0 3 93 ttV>T, TK2 %*Rtt>i, TE2 »{5I*T« 

W )nv (x. y) -0. 25 + <5/ (4ff) 
W iav (X. y) - -O. Z5-a/ (47T) 



Shiiv * (3 5) fr*jv>-c» 

(4 5) 



U2a (±L • Q/A) ) (4 7) 

ttii^ffiDsnfcfcv^wfctt, £ (l e) <*>o. 2 5 
tea / (4*0 *tax. * ^ i; rtefe*,. 

(fc**U y>0<&k£) * 
(fcfet. y<o©i:!») 



•Cfc*. L£a«^-C, at (4 8) a»*bi&««>T, A (l 
6) *»«. (3 1) SETJt&SlW*^*:* T B2«*»G> !• 5 

TE2t=Ki I Rol 2 ' 4«is i n(6i- L-sln 



(4 8) 



(2w 



.10 0 4 03 *€»fc„ TE3 TE3 tt0*Hft 

■7- 3 9 IC A -> tit 15 fc - 1 KfeEHfTjkfc * ■» t» © 

W mv (x, y) - -0. 25-0/ (4 «) 
W jnv (x. y) - 0. 26 + 0/(4*) 



vo/q-d) ] 
(4 9) 

k-fKlHojrplfcttijtfc*^****. ili(i3fc (15) 

<oft*5»3KjS: (bo) «:fflv>*r 



(fcAfU, y>O05i:$) , 
(fcfc*L, y<0cr>kt) 
(S 0) 



(10) 
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Lfc**-=T. i£ (5 0) i»e>m#>X* * (16) 
(3 1) 4T(D#»4ff-5fc. TE3 +«>1.9v#«tf 

TE3t =K t |ft 0 l 2 -4«|9i n<* ( 

10 04 13 LfcA^T, nra*t]#J»tH»5 2, 50* 
*HttUDlWGi , G3 *M&fciMJJ!fTB2 ©G2 « 
<Oh9f^1«Wr«»<0««i:. TE3 «9G3tt©h?V 

tf» - c o a 3 * e i n (2jt-v<) /«l> Kfcfcfcl"*"* 

t>#, 6 ©^3*Ctt^trfSteWteTi-4 s TE1 lit 
fcfcfca fcttfcMfl5-ea>©«-C, TE' i:GI l&UfcT 

ei 0^^#en% y> v ^^siifc^TBStrt, 

tOO 4 33 ^ 

[00443 2*©^e-Afe*t«>u:/Xfe:frb'tflSf« 
-ACDH&^pii£lSl B0f£©<fcffl£&^A*&fytt;ta^ 

6 A %*n-en-W<0 2 #H3te« 

r0O463 $fc. 3*eo)tt:-A*^!B5P>X«r^L 
•5t.2*©*tr-A<3!>«S J l'-iaKl^l 8 0 
^ -#»«t-Ii:#rt« hfcJHBj(W«tt«k* 1 bo 



Aft T R3 1 AtWTO * -5 #*& &H4 . 

• [-sin (2 »r • v 0 /q + <)) 3 

(5 1) 

cd* tr- is 3 2 #aia6fc*o»T?s*6 u . 

3 «SO 2 ^flf)Jt«Moa9£?)S Ui ^ *» b h 5 9 * V ^SRHfS 

-<*<, h9y^R.mi^i-5«jiijEascDtt^t 

(fell 3 ^OftlU^igCWgJiSl -C&fcft's? KOh 
^ * * > ?&&MmmfcaM&X XT 

El 

t»33 COJIWc3§gJfi«J)JgJffllC*iV>T: > t9#gH«H 

9 * * > &isiK&55"f ei-e<fe> a. 

tH43 ClcDftmw^O^lffil KlfeVx-C^ 7, 
9 * <*. CD B£fcbt ST* J& * . 
CI253 3C5j|W<0^i6<0^ffi2Ta&*^^v K<0h 

[W63 cw*IWt7)^iSeoMflS2b:*3V>Tw &*atfin 

IP) 73 £<*>&«H«!>?5i&cD^t62i::*>v-C, ffl«iQ# 

Cfl=9»SttlU3 

4 iJft^A 5 W«3E»«Efr, 8 I 
6. 17 ftXMU 2 6. 2 8 2»«U3t«i«I«> 3 
3. 3 4. 3 6 ;fc«rtHfH»> 3 7 &««Al*K« 




CB8] 
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